I. Introduction
Bangladesh is one of the poor countries in the South Asia where most of the people depend on fishes for their nutrition. About 60% of total demand of protein is fulfilled from fishes. Wetlands, rivers, khals, and estuaries are the major sources of fishes and its highly productive environment support the livelihoods of millions of poor people (Dev 2011) . Wetlands in Bangladesh encompass a wide variety of dynamic ecosystems including mangrove forests, natural lakes, man-made reservoirs (such as the Kaptai lake), freshwater marshes, oxbow lakes (baors), beels (big depressions where water remains year long), river, haors (bowl-shaped large tectonic depression and aggregation of many beels, inundated during monsoon season creating a vast sheets of water) and extensive floodplains that are seasonally inundated (Akter 2011) . Among the wetlands, haors have a great contribution for natural fish production and bio-diversity that is significant at local, national and regional levels. In Bangladesh, haors are found mainly in grater Sylhet and greater Mymensingh regions (Kazal 2010) . Among the haors, Hail haor of Sylhet is one of the largest and important one. It is located in the north-east region of Bangladesh under Sreemongol upazila of Moulovibazar district, and is typical of deeply flooded basins. The wet season water area of Hail haor is approximately 14,000 ha, whereas the dry season area is typically just over 3,000 ha on an average. Approximately 172,000 people live in 61 villages around the haor. It is considered as a natural fish habitat in the north-east Bangladesh. It is also famous for its rich biodiversity. Surrounding community people depends on this haor for their livelihood.
In the recent years Hail haor has lost its reputation for different reasons. Such factors as water extraction for irrigation, excessive fish harvesting, excessive harvest of other aquatic resources and conversion of these wetlands into rice lands and brick fields are destroying the rich natural productivity and bio-diversity of the Hail haor. Both climate change and other anthropogenic factors such as, population increase, over exploitation of fish, and lack of knowledge of conservation are also responsible for this habitat destruction. To conserve this wetland and restore its biodiversity, the government introduced a co-management system in 1999 with the assistance of USAID through the MACH (Management of Aquatic Ecosystems through Community Husbandry) project. These co-management activities are coordinated by a local institutional structure namely Resource Management Organization (RMO). RMOs serve as a platform for bringing together community people and the government for the natural resource conservation and management. The members of RMOs are working towards the sustainable development of this haor with the help of local community.
As the production of natural fisheries, the sustainable development of the natural resources and the overall socio-economic development and livelihood of local people of this area are highly dependent on this haor, hence it is necessary to review the effectives of the existing co-management systems for resilient climate change impact. Borrini-Feyerabend et al. (2004) defined co-management as "a situation in which two or more social actors negotiate, define and guarantee amongst themselves a fair sharing of the management functions, entitlements, and responsibilities for a given territory, area or set of natural resources". In fisheries context, comanagement is defined as "a management arrangement whereby government and user groups share responsibility for managing and utilizing fishery resources with the goal of achieving a balance between economic and social goals, and within a framework of preserving ecosystem and fishery resources. This study was undertaken to review activities of the existing co-management organizations to resilient climate change. The specific objectives were as follows:  Review the existing socio-demographic status of the respondent community members in the study area.  Identify the major manifestations and implications of climate change as experienced by the community.  Review the nature and status of existing co-management system of Hail haor.  Suggest an appropriate strategy for improving co-management approach to conserve Hail haor as a climate resilience ecosystem.
II. Material And Methods

Study area:
Hail haor was selected for this study because it is one of the largest and most important haors in Bangladesh. It is situated in the Sreemongal upazila under Moulavibazar district. Among the RMOs, Borogangina and Dumuria RMOs were selected for the study because of their economic importance and location. Description of the study area (Hail haor) is given in Table 1 . Source: Quarterly Fact sheet, Dec 11-Feb 12, IPAC office, Sreemongal, Sylhet.
Methodology
Data were collected from the related respondents of the selected area and analyzed according to the objectives set for the study. Field level primary data were collected through direct interviews, focus group discussions (FGDs) and key informant interviews. A total of 20 direct interviews were taken from the community people during 20-21 October, 2012 and FGDs on 8 November, 2012 in the Baikka beel watch tower and Hazipur Bazar with a pre-structured questionnaire. Before taking interview, the purpose of the study have been explained clearly and made clear to the respondents in order to collect relevant information (Khan 2003) . Field data were collected from different types of respondents including RMO members, fisheries resources user group (FRUG) members, community people, and relevant officials. Secondary data were also collected from local Integrated Protected Area Co-management (IPAC) office, weather office and Borogangina RMO office. The collected data were coded, summarized and processed for analysis. To avoid possible errors and inconsistencies the collected data were verified. Then all the collected data were summarized and scrutinized carefully. Data entry and analysis were done by using the Microsoft Excel software. 
III.
Results And Discussion
Socio-demographic characteristics of the respondents
Among the respondents about 51% were fishers (who were members of FRUG), about 23% were RMO members, 20% were community people, and about 6% were officials ( Table 2) . Age is a crucial characteristic of the social science research because normally we think that if person is more aged, he is more experienced, but a combination of different aged experienced is necessary in social science research. In this study the respondents represented all age groups ( Fig. 1) . Majority of the respondents (57%) were in the range of 40-50 years. 23% were within 30-40 years of age.
Figure 1.
Age distribution of the respondents. Educational status of the respondents showed a normal distribution, with most of the respondents having completed primary and secondary school level. Among the six categories, the category with the most respondents was education up to class eight (Table 3) . "Higher School Certificate and above" had the lowest percentage (8.57), similarly the category of "illiterate" also accounted for the same percentage (8.57). Occupation is a very important socio-demographic characteristic in the locality, because social status and living standard are intricately linked to occupation. Among the respondents, fishing, business, service and agriculture were the main occupational categories (Fig. 2) . Fishing constituted the main occupation in the study area (about 57%). 
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Perception of climate change by the community people
The respondent community people are not well conversed with the term of "climate change" as a whole because they are not much educated and have little access to the media. They however feel that something is happening in their environment. The community people are concerned about different manifestations of the climate, e.g. temperature rise, rainfall changes, and disasters. The respondents" concern and cognizance about some selected manifestations of the local climatic conditions are depicted in Table 4 . All the rspondents were concerned about the temparature increase, rainfall changes , water flow decrease of the haor, and frequent natural disasters in the locality, and about 62.86% were concerned about siltation. A good number of respondents were not adequately familiar with the term "biodiversity". Most respondents perceived that the environment around them has been changing ( Table 5 ). About 34% respondents perceived that rainfall is increasing whereas 66% said it is decreasing. 100% respondents perceived that temperature is increasing and water flow is decreasing. Again, 22% respondents experienced that biodiversity is increasing though 57% said they have no idea about it. 51% opined that natural disasters are on the increase, while 34% argued that it is decreasing. 60% respondents have no perception about vectors. About 63% respondents said that they have no idea of the term "climate change". Source: Meteriological office, Sreemongol.
From Table 6 , it is evident that average temperature is increasing in the study area and the average rainfall is decreasing which is similar with the local community people"s perception. Even though temperature slightly fluctuated, rainfall is decreasing over the years. Linear trend line of averaged mean temperature during period 1978-2007 showed that temperature has risen by 0.9° C and rainfall is characterized by large inter-annual variability with substantial decrease in the amount over the years from 2002 to 2006 (Bhusal 2009 ). The analysis reflects that 90% respondents perceive the temperature has increased and 97% said that they are experiencing unpredictable rainfall patterns since last 10 years
Nature and status of existing co-management system of Hail haor
The purpose of the RMOs was to provide sustainable production and livelihood for the beneficiaries by establishing environmental congenial improved and durable management of water bodies through direct
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engagement of beneficiaries and resource consuming peoples of that area and to improve the quality of life of people of inhabited areas by adopting various development oriented programs.
Co-management system is a situation where community people who use the resources are engaged in the management system with the government. The government promotes co-management for attaining some goals such as, increased fish production, enhanced biodiversity and its conservation and enhanced employment and livelihood. Like other wetlands, Hail haor is also managed by this co-management system namely, RMOs. There are eight RMOs under the Hail haor. Among these organizations, two RMOs namely, Borogangina and Dumuria RMOs were considered for this study. These organizations are managed by written constitution. To analyze the nature of RMOs activities such as purpose, governance structure, etc. activities of these two organizations were compared (Table 7) vis-à-vis their constitution for measuring the nature of RMOs. 
According to constitution
Borogangina RMO Dumuria RMO General structure of the organization Executive committee: There is an executive committee containing 11 members for running the activities of RMO. Executive Committee members are elected by the general members of the organization through ballot paper for two (2) years.
Follow their constitution As per constitution
General committee: General committee contains 51 members.
According to the constitution Follow the constitution Activities of the organization 1.
Monitoring the condition of wetland and change of its nature
Continuous monitoring for increasing fish production
Monitoring but not in a continuous basis 2.
Raise awareness about resource and environment of wetlands Discuss in every meeting. Discuss in every meeting.
3.
Ensure the participation of poor fishers along with local community to stipulate plan, implement and preserve.
60% members of the general committee are poor fishers 60% members of the general committee are poor fishers 4.
Increase water holding capacity through re-excavation of khals and beels to facilitate movement of fishes and improve the habitat of fishes with other flora and fauna.
Excavate Baikka beel regularly
Excavate but not in a regular basis
5.
Establish seasonal sanctuary for increasing fish productivity and other flora and fauna during dry season.
It is now a permanent sanctuary where fish catches are permanently prohibited. They also take some similar programs.
9.
Adopt and implement programs for socio-economic improvement of resource users.
Create awareness about sanitation, education, negative effects of early marriage, etc. through meetings.
Create awareness about sanitation, education, etc. through meetings.
10. Arrange various human resource development programs like, adult literacy, health education and awareness building programmes, loan disbursement and vocational training.
No programs
No programs Table 7 reflects that both Borogangina and Dumuria RMO are performing according to their constitution. The main activities of the RMOs including creating awareness, forestation, and monitoring. These are important for achieving the sustainable development of the Hail haor in the face of climate change impact. A conceptual framework was developed for capacity assessment of RMOs in resource management aiming to develop resilience in the face of climate change implications for the concerned wetlands. This framework is depicted in a matrix format (Table 8 ). This assessment is participatory, whereby respondents (mainly RMOs member and the officials) opine(s) on a set of indicators (related to soundness of the concerned institution and
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its activities) and assign(s) value to each indicator based on his own judgments. Average of the scores shows the status of the institution. Scores were calculated on five broad indicators, namely, "resource management", "pro-poor", "women"s role", "organization/institution", "governance and leadership". Borogangina RMO scored 40.43 and Dumuria RMO scored 33.0 out of 50 (Table 8 ). In percentage Borogangina RMO got 80.6%, while Dumuria RMO got 66.0%. Indicative scores revealed that Borogangina RMO is performing "very well", and it may be sustainable; and Dumuria RMO just performs "satisfactorily". Among the five indicators "governance and leadership" scored highest (9.43) and "women role" scored lowest (6) in Borogangina RMO (Table 8) . On the other hand, "propoor" and "institution" scored highest (7.33), while "resource management" and "women"s role" scored lowest (6) in Dumuria RMO (Table 8) .
Major problems and challenges of co-management system
During the data collection, several problems and challenges faced (from respondents view and factual observation) by the RMOs have been identified -as noted below:. 1. The co-management system started in 1999 under the Management of Aquatic Ecosystems through Community Husbandry (MACH) project. The agreement was to renew this system after every five years.
Various relevant government agencies such as the Department of Land, Department of Fisheries and Department of Livestock were actively involved in the initiative. But after 2010; the government cancelled this agreement and did not renew the tenure of this lease especially for beels which were above 20 acres in size. These beels were handed over to the private sector for aquaculture. The RMOs eventually appealed to the High Court with a writ petition against this decision, and it is still in the process of review. As a result, the management system cannot function properly and faces conflict between community people and the lessee. Besides, the haor is losing its biodiversity due to lack of proper management right. 2. The cost of the writ appeal are being borne by the members of RMOs, which a burden on them 3. The government does not provide any financial help to these RMOs and there is no supportive project in operation now. 4. No alternative income generating sources and loan are available to the poor fishers. 5. The government officials often do not monitor properly. 6. Members of both committees give service voluntarily, so they give time after finishing their own works. 7. After establishment of the permanent fish sanctuary many poor fishers changed their occupation, and as the RMOs do not have any provision for credit or loan for the members, they arranged loan in higher interest rates from the private money lenders. 8. No formal training programmes are conducted about management or natural resources.
IV. Conclusion And Recommendations
Based on the findings and observations two major categories of recommendations are made which are as follows:
Functional recommendations:
i. More intensive awareness raising campaign should be administered amongst the community people about the importance of natural resources that have direct impact on their livelihood. ii. More targeted training should be arranged about the better management system and the importance of natural resources. iii. Micro-credits at easy terms and conditions to the poor fishers for alternative income generating activities may be seriously considered.
Policy recommendations:
i. With the initiation of co-management practice the Hail haor, there were visible improvements. Natural fish production increased rapidly and the socio-economic conditions were also increasing. But after the cancellation of this co-management agreement, Hail haor is rapidly losing its natural fishes and biodiversity. In this circumstance, the government should resume co-management for the sustainable development of this wetland and the associated community. ii. Such co-management practice should preferably be continued on a long-term basis -, at least for 10 years. iii. The government should allocate money for the maintenance and development of this wetland. Identification of vulnerabilities; iii.
RMOs CC adaptation initiative address women"s issues 
